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Diagram Showing on the Left Saturn and Its Nearest Moon as Compared
on the Right to Earth and Our Satellite.

. Comparative Sizes and tha
Distances Apart from Each
Other and from Saturn of
Its Three Rings, A, B and

Tl’le Planet That C. (A) the Thin Qutermost

Is So Light That It .

Ring; (B) the Solid, Shining
Middle Ring; (C) the Crepa
Ring.

Would Float on the Surface of Ou_r

Seas; the Weird Rings That Threaten

Ever to Fall Upon It; the Encircling
Moons That Float Ever in an

Eterni‘ty of
Frozen De at11
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By Isabel M. Lewis.
Connected with the Nautical Almanac Office of the
U. S. Naval Observatory at Washington.
HIE planet Saturn, dull and uninter-
esting to the unaided eye, and con-
sidered by the ancients to be of
evil influence, becomes in the telescope the

"

most remarkable, myvsterions and interest-
ing member of the solar system.
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Saturn is unigue for two reasons. It 18,
in the first place, the lightest of~all the
planets, for its density is only six-tenths
that of water. This weans it would float if
we could imagine it in an ocean great
enough to contain its hure bulk, which is
nearly 77.000 miles in dinmeter, Al the
other planets are heavier than water,

The most noticeable feature abont this
plancet, however, is its wonderful ring sys-
tem. It 35 encireled by threee symmetrical,
concentric rings. The inner edge of the
ring nearest to the plunet, known as the
dusky or erepe ring, is separated from fhe
planct’s surfice by a scant 6,000 miles, It
extends outwiard ity i all directions
for 11,000 miles and wradually merees into
the second ring, kiown as the hrioki ring.

This ring extends 18000 miley beyvond the
dusky ring and its brichiness inereases
towards its outer border, 11 s decidedly
the brightest und largest of the threo Finges,

It is separated from the third and last
ring, which is of the same widih as the
erepe ring, by a narrow pap of 2200 miles
uniformly wide in all parts. This peculiar
opening between the rings is kuown as
¢ Cassini’s Division,”’ since it was first dis-
covered by the astronomer Cassini, The en-
tire ring system extends to i distance of
more than S6.000 miles from the centre of
the planet and measures 172,000 miles across,

The rings ave marvelously thin, however,
measuring only about fifty miles in depth.
If we should make a model of the system
two feet across, a sheet of writing paper
wonld be too thick to vepresent the pro-
=artional thickness of the system,
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Reconstruction of How Saturn and Its Rings Would Look from Japetus, One of Its Nearest Moons.

No living creature may gaze upon the
beauty of the heavens from the planet
Saturn for it is a world of chaos, composed
almost entively of gaseous matter, and is the
lightest member of our solar sys-
tem in proportion to its size,

No man could gain a foothold
upon this planet for he would be
engulfed at the surface in the
whirling, seething vapors of a
world in the making. The equa-
torial regions of Saturn, it has
been discovered, rotate more rap-
idly than the higher Iatitudes,
No stable conditions eould exist
upou the surface of such a planet.
It a solid crust shonld start to
form portions in different lati-
tudes would be foreed fo move
at different rates and 1lie mass
would be torn asunder.

This uneqnal time of rotation
for different latitudes is charae-
teristie also of the sun and Jupi-
ter. The sun, we know, is almost
entirely gascous, and Saturn, with
a density less than either the sun
or Jupiter, cannot be otherwise.
There is this very marked differ-
ence between the gaseous sun and
the gaseous planets Jupiter and
Suturn, however:

While the sun, on account of its
CHOFMOUS SiZe, Serms 10 possess i
limitless store of light and heat. unabated
through millions of years, the gaseous plan-
eis JJupiter and Saturn, which were origin-
ally mere fragments torn from the primitive
solur mass, are cooling rapidly and con-
densing gradually as they cool foward the
solid conditions presented by the inner plan
ets, Mercury, Venus, Farth and Mars, whieh,
on aceount of their insignifieant size, have
cooled most rapidly.,

OF conrse, we cannot say positively that
the gaseous planets Jupiter and Saturn,
and probably Uranus and Neptune as well,
will ever attain a solid surface condition. or
that they will ever support life at some
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Showing Their Arrangement.

i i A Plotograph of Saturn Spinning in Space.
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VAt Puture time. Such
factors as a pos-
sible difference in
the materials en-
tering  inlo aweir
composition, and
the cffect of Mif-
ferent  kinds  of
atmospheres,  as
well as differ-
enees in tempera-
tures, due 1o enop-
mous  dilferences
Rings in  relative  (is-
tances {from the
sun, all have to

el

Saturn’s

be taken into acconnt,

Tt puzzles  astronomers considlerably to
T‘h‘pl:ftil why Saturn s, proportionately to
s size, considerably lichter than Jupiter,
Aceording to the La Place theory the planet
Saturn would he further along in evolution
than Jupiter, for it was abandoned by the
solar nelnila long before Jupiter left the
parent anass,

The Chamberlin and Monlton theory and
the theory of Professor See f'l‘!l]'.'l"l'llil;j.",' the
origin of the solar system do not have this
diffienlty to meot, for'they both assnme that
the various nuele existing in the primitive
nebula of spiral forms were undergoing con-

densation simultancously, and therefore im-

pose no condition upon the order of develop-
ment of the planets.

Possibly some nuelei possessed a prepon-
derance of the heavier gases. The shattered
portions of a disrupted sun may not have
been homogeneous in their nature. We know
that the lighter gases, hydrogen, helium,
ete, are at the solar surface and found in
its enveloping atmosphere and nearer the
centre we would expect to find the denser,
heavier gases.  Maybe in the dim past Sat-
urn, for some reason, started with a nueleus
less dense than its huge neighbor, Jupiter.

Even in the short time man has beén priv-
ileged o observe the gascous planets tran-
sitory changes have been noted, probably
changes due to gaseous eruptions. Observa-
tions of Saturn, at Flagstaff, Ariz., in the
Winter of 1916, showed a remarkable
change in the color of the planet’s ball.

What ecruptions of gases in this turbid
world ciused this peeuliar change of hue?
Was there a precipitation of liquid particles
sugpended in the gases that compose the
planet’s atmosphere? The exact cause of
the change in appearance of the planet was,
of eourse, not definitely known, but it was
doubtless due to some gaseous outburst.

The inhabitants of \he planet Barth, with
only one altendant moon to adorn the
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heavens, can hardly realize the endless
variety and beauty of celestial scenery vis-
ible from the planet Saturn. At least nine
satellites, possibly more, encirele this planet
continuously and show all the different
phases that our moon presents to us. At
one and the same time may be seen creseent
moons and gibbous moons, new moons dnd
full moons, some dart rapidly across lhe
heavens, passing quickly from one phase to
the next, while others move slowly and
majestically as does our own moon. The
nearest satellite makes its circuit of the
planet in less than one day! The outermast
requires one year and six months. ¢

There is a great difference in the sizes of
the satellites also. P’hoebe, the farthest from
Saturn, is hardly 200 miles in diameter.
Mimas, the nearest, has a diameter of 600
miles, while Titan, the largest of all, is the
size of the smallest of the planets, Mercury,
and measures 3,000 miles through. Another,
Japetus, is almost exactly eaual to our own
moon in size (2,100 miles in diameter).

Saturn receives at its surface only one-
ninetieth as mueh light and heat from the
sun as the BEarth receives, and unless its
surface is supplied with heat from a hot
interior, it is a very cold place, indeed,
though Saturn is intensely hot within. Just
how much, if any, light and heat is radiated
from the planet to its satellites astronombrs
have no means of determining at present.
It is generally supposed that the planets
Jupiter and Saturn do not furnish their
satellites with any appreciahle amount' of
light and heat. They are believed to have
cooled beyond this stage. ;

If this is so, life would be impossible upon
the satellites of Saturn, at least life as we

now it, for the intense cold prevailing at
such a great distance from the sun and also
the scarcity of atmosphere alwavs found in
connection with small bodies would prohibit
it. The small members of the solar system,
such as Mercury, Mars, the Moon and satel-
lites of Jupiter and Saturn, do not possess
a force of gravity strong enough to per-
manently hold under eontrol the atmos-
pheric gases 8o necessary to life. The satel-
lites of Saturn are probably like our moon,
cold and lifeless now, though there niay
have been a transitory stage, when Saturn
furnished them with light and heat, and
when all their atmospheres had not departed,
in which life flourished for some ages.

Far eclipsing the satellites as a scenio
feature, a magnificent arch is seen to span
the ‘Saturnian heavens, shining by reflected
sunlight, and composed of myriads of dust-
like particles. Tach particle is a tiny moon-
let, making its journey around Saturn in fan
independent path. Collectively they form
the famous rings of Saturn.

The ‘rings assume constantly varying
angles of inclination with reference to the
Earth, because they lie practically in the
plane of Saturn’s equator, which is tilted'to
the Earth’s path at an angle of 28 degrees.
As Saturn swings around the Sun, com-
pleting a eircuit once in twenty-nine and a
half years, its axis always keeps parallel to
itsolf, as does the Earth’s axis. '

As a result we view the rings at all in-
clinations varying from zero to 28 degrees.
Twice during Saturn’s revolution arouhd
the Sun, or once in fifteen years, the plane
of the rings assumes an edgewise position
with reference to the ISarth, and the rings
entirely disappear from view for a few

hours, evep in the most powerful telescopes.
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